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(54) A thermal head, thermal activation device for thermally active sheet and printer assembly 



(57) Providing a thermal head capable of preventing 
the adherence of a thermally active component, a ther- 
mal activation device for thermally active sheet employ- 
ing the thermal head, and a printer assembly employing 
the thermal activation device. 

A thermal head has an arrangement wherein a heat 
storage layer (glaze layer 2) is formed on a heat releas- 
ing substrate (ceramic substrate 1), wherein plural heat 
generating resistances (3) and electrodes (4a, 4b) for 
power supply to the individual heat generating resist- 
ances are formed on the heat storage layer thereby 



forming an array of heat generating elements, and 
wherein a protective layer (7) covers the top surfaces of 
these parts; and applies thermal activation energy to a 
print medium (heat-sensitive self-adhesive label R) in- 
cluding a thermally active component by supplying pow- 
er to the heat-generating element array, the thermal 
head provided with two substantially parallel lines of an- 
ti-adherence layers against thermal ly-active-compo- 
nent (8a, 8b) on the protective layer in a manner to sand- 
wich a protective layer portion directly above the heat- 
generating element array. 
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Description 

[0001] The present invention relates to a thermal 
head for applying thermal activation energy to a ther- 
mally active sheet including a thermally active compo- 
nent; a thermal activation device employing the thermal 
head; and a printer assembly employing the thermal ac- 
tivation device. More particularly, the invention relates 
to a technique for preventing the activated thermally ac- 
tive component from being adhered to the thermal head. 
[0002] In recent years, a thermally active sheet (a 
print medium containing a thermally active component 
in a top coat surface thereof and exemplified by a heat- 
sensitive self-adhesive label) has been known as a kind 
of labels affixed to products. The thermally active sheets 
have found a wide range of applications such as POS 
labels affixed to food products, affixing labels used in 
physical distribution/delivery, labels affixed to medical 
products, baggage tugs, indication labels affixed to bot- 
tles or cans and the like. 

[0003] The heat-sensitive self-adhesive label in- 
cludes a sheet-like label substrate (such as a base pa- 
per); a heat-sensitive adhesive layer formed on a back 
side of the substrate and containing a thermally active 
component which is normally non-adhesive but devel- 
ops adhesiveness when heated; and a printable surface 
formed on a front side of the substrate. 
[0004] The heat-sensitive adhesive includes a ther- 
moplastic resin, a solid plasticizer and the like as the 
major components thereof, and has a nature that the 
heat-sensitive adhesive is non-adhesive at normal tem- 
peratures but is activated to develop the adhesiveness 
when heated by the thermal activation device. Normally, 
activation temperatures are in the range of 50 to 1 50°C, 
in which range the solid plasticizer in the heat-sensitive 
adhesive is molten to impart the adhesiveness to the 
thermoplastic resin. The molten solid plasticizer is grad- 
ually crystallized via a supercooled phase so that the 
adhesiveness is maintained for a given period of time. 
While the heat-sensitive adhesive exhibits the adhe- 
siveness, the label is affixed to an object such as a glass 
bottle or the like. 

[0005] The printable surface of the heat-sensitive 
self-adhesive label is comprised of, for example, a heat- 
sensitive color-developing layer containing a kind of 
thermally active component. The heat-sensitive self-ad- 
hesive label is subjected to a thermal printer assembly 
equipped with a common thermal head for printing a de- 
sired characters) or image on the printable surface 
thereof and thereafter, subjected to the thermal activa- 
tion device for activation of the heat-sensitive adhesive 
layer thereof. 

[0006] On the other hand, a printer assembly is now 
underdevelopment, which incorporates therein the ther- 
mal activation device for sequentially conducting ther- 
mal printing on the heat-sensitive self-adhesive label 
and activation of the heat-sensitive adhesive layer 
thereof. 



[0007] Such a printer assembly has an arrangement 
as shown in Fig. 9, for example. 
[0008] Referring to Fig. 9, a reference sign P2 repre- 
sents a thermal printer unit, a sign C2 represents a cutter 
s unit, a sign A2 represents a thermal activation unit, and 
a sign Ft represents a heat-sensitive self-adhesive label 
wound into a roll. 

[0009] The thermal printer unit P2 includes a printing 
thermal head 1 00, a platen roller 1 01 pressed against 

10 the printing thermal head 100, and an unillustrated drive 
system (including an electric motor, and gear array, for 
example) for rotating the platen roller 101 . 
[0010] As seen in Fig. 9, the platen roller 101 isrotated 
in a direction D1 (clockwise) thereby paying out the 

15 heat-sensitive self-adhesive label R, which, in turn, is 
subjected to thermal printing and then discharged in a 
direction D2 (rightward). 

[0011] The platen roller 101 further includes unillus- 
trated pressure means (such as a helical spring or plate 

20 spring), a resilient force of which acts to bias the platen 
roller 101 surface against the thermal head 100. Thus, 
the platen roller also operates as pressure means for 
pressing the heat-sensitive self-adhesive label R. 
[0012] The printer unit P2 shown in Fig. 9 operates 

25 the printing thermal head 100 and platen roller 101 
based on a print signal from an unillustrated print control 
unit, thereby accomplishing desired printing on a ther- 
mal coat layer 501 of the heat-sensitive self-adhesive 
label R. 

30 [0013] The cutter unit C2 serves to cut the heat-sen- 
sitive self-adhesive label R, thermally printed by the 
thermal printer unit P2, in a proper length. The cutter 
unit includes a movable blade 200 operated by a drive 
source (not shown) such as an electric motor, and a 

35 fixed blade 201 . The movable blade 200 is operated at 
a predetermined timing under control of the unillustrated 
control unit. 

[0014] The thermal activation unit A2 includes an in- 
sertion roller 300 and a discharge roller 301 rotated by, 

40 for example, an unillustrated drive source for inserting 
and discharging the cut heat-sensitive self-adhesive la- 
bel R; and a thermally-activating thermal head 400 and 
a platen roller 401 pressed against the thermally-acti- 
vating thermal head 400, which are interposed between 

45 the insertion roller 300 and the discharge roller 301 . The 
platen roller 401 includes an unillustrated drive system 
(an electric motor and gear array, for example), which 
rotates the platen roller 401 in a direction D4 (a coun- 
terclockwise direction as seen in Fig. 9) so that the heat- 

50 sensitive self-adhesive label R is conveyed in a direction 
D6 (a rightward direction as seen in Fig. 9) by the inser- 
tion roller 300 and discharge roller 301 rotated in respec- 
tive directions D3 and D5. On the other hand, the platen 
roller 401 includes unillustrated pressure means (such 

55 as a helical spring or plate spring), a resilient force of 
which acts to bias the platen roller 401 surface against 
the thermally-activating thermal head 400. 
[0015] A reference signs represents a discharge de- 
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tection sensor for detecting the discharge of a heat-sen- 
sitive self-adhesive label R. The printing, conveyance 
and thermal activation of the subsequent heat-sensitive 
self-adhesive label R are performed in response to the 
discharge detection sensor S detecting the discharged 
heat-sensitive self-adhesive label R. 
[001 6] The thermally-activating thermal head 400 has 
an arrangement as shown in Fig. 11 , for example. 
[0017] Referring to Fig. 1 1 , a reference sign 600 rep- 
resents a ceramic substrate as a heat releasing sub- 
strate. A glaze layer 601 as a heat storage layer is over- 
laid on the overall surface of the ceramic substrate 600 
in a thickness on the order of say 60 u/n. The glaze layer 
601 is formed by, for example, printing a glass paste on 
the substrate followed by baking the paste at predeter- 
mined temperatures (e.g., about 1300 to 1500°C). 
[0018] A heat generating resistance 602, such as of 
Ta-Si0 2 , is formed on the glaze layer 601 by laminating 
a Ta-Si0 2 layer thereon by sputtering and processing 
the resultant layer into a predetermined pattern by a 
photolithography technique. 

[001 9] Also formed on the glaze layer 601 is an IC por- 
tion 605 for controlling power supply to the heat gener- 
ating resistance 602. A sealing portion 606, such as of 
a resin, is overlaid on the IC portion for protection. 
[0020] On the heat generating resistance 602, an 
electrode 603 is formed by laminating a layer of Al, Cu, 
Au or the like by sputtering in a thickness of about 2 urn 
and processing the resultant layer into a predetermined 
pattern by the photolithography technique. Power is 
supplied to the heat generating resistance 602 via the 
electrode 603 under control of the IC portion 605. 
[0021] On the electrode 603 and heat generating re- 
sistance 602, a protective layer 604 of hard ceramics 
such as Si-O-N or Si-AI-O-N is laminated by sputtering 
for preventing the oxidization and wear of the electrode 
603 and heat generating resistance 602. 
[0022] The thermally-activating thermal head 400 of 
the above arrangement and the platen roller 401 are op- 
erated at a predetermined timing under control of the 
unillustrated control unit. The heat-sensitive self-adhe- 
sive label R having the heat-sensitive color developing 
layer 501 , a colored print layer 502 and a thermally-ac- 
tive adhesive layer K, as shown in Fig. 1 0, is activated 
at the thermally-active adhesive layer K by heat gener- 
ated by energizing the thermally-activating thermal 
head 400, so that an adhesive force is developed. 
[0023] After the adhesive force of the heat-sensitive 
self-adhesive label R is developed by the thermal printer 
unit P2 thus arranged, an indication label, price label or 
advertisement label may be affixed to glass bottles con- 
taining liquors or medical agents or to plastic containers. 
This negates the need for a separation sheet (liner) pro- 
vided at the adhesive label sheet commonly used in the 
art, providing a merit of cost reduction. In addition, the 
invention provides further merits in terms of resource 
savings and environmental problems because the sep- 
aration sheets producing wastes after use are not re- 



quired. 

[0024] However, the conventional thermal activation 
unit A2 for heat-sensitive self-adhesive label R encoun- 
ters a problem that the heat-sensitive adhesive and sub- 

5 stances transformed therefrom (chemically changed or 
carbonized substances by heat) are adhered to the sur- 
face (protective layer 604 ) of the thermal head 400. 
[0025] Specifically, as shown in Fig. 12A, the platen 
roller 401 is constantly pressed against the surface of 

10 the protective layer 604 of the thermal head 400. When 
the heat-sensitive serf-adhesive label R cut in the pre- 
determined length by the cutter unit C2 is inserted be- 
tween the platen roller 401 and the protective layer 604, 
the thermally-active adhesive layer K is heated by the 

is heat generating resistance 602 of the thermally-activat- 
ing thermal head 400 to form a dwelling molten mass 
K1 of thermally active adhesive. 
[0026] The most of the molten mass K1 adheres to 
individual surfaces of the thermally-active adhesive lay- 

20 ers K of the heat-sensitive self-adhesive labels R deliv- 
ered one after another, and is discharged along the 
movement of the heat-sensitive self-adhesive labels R. 
The discharged molten mass K1 is allowed to cool to 
form a solid mass on the protective layer 604 . The solid 

25 mass gradually accumulates to form a fixed mass G1 . 
[0027] The fixed mass G1 thus formed interferes with 
the movement of the heat-sensitive self-adhesive label 
R, so that the molten mass K1 of the thermally active 
adhesive cannot be discharged from space between the 

30 protective layer 604 and the platen roller 401 . 

[0028] While dwelling at place between the protective 
layer 604 and the platen roller 401 , the molten mass K1 
of the thermally active adhesive is subject to thermal en- 
ergy for a relatively long period of time, whereby the 

35 thermally activated adhesive is transformed into chem- 
ically changed or carbonized substances which are rig- 
idly fixed to a surface portion of the protective layer 604 
directly above the heat generating resistance 602 (in a 
scorched ly fixed state, for instance). In such a scorched- 

40 )y fixed state, thermal conductivity from the heat gener- 
ating resistance 602 to the thermally-active adhesive 
layer K of the heat-sensitive self-adhesive label R is de- 
creased, resulting in a drawback of lowered cohesive 
strength of the heat-sensitive self-adhesive label R. 

45 [0029] In order to ensure that the thermal activation 
unit A2 positively heats a leading and a trailing portion 
of the thermally-active adhesive layer K of the heat-sen- 
sitive self-adhesive label R, the control is provided such 
that power supply to the heat generating resistance 602 

so is started a few moments before the arrival of the leading 
portion and is continued for a few moments after the 
passage of the trailing portion. This produces some pe- 
riod of time during which the heat-sensitive self-adhe- 
sive label R is absent at place between the protective 

55 layer 604 and the platen roller 401 . In this state, there- 
fore, the platen roller 401 is at idle as contacting the pro- 
tective layer 604. This leads to a problem that the molten 
mass K1 of the thermally active adhesive on the protec- 
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tive layer 604 adheres to a periphery of the idling platen 
roller 401 (refer to a sign G2 in Fig. 12B). 
[0030] Furthermore, there may be a case where the 
thermally-active adhesive masses G2 on the periphery 
of the platen roller 401 are repeatedly heated by the heat 
generating resistance 602 so as to be transformed into 
chemically changed or carbonized substances, which 
are rigidly fixed to the periphery of the platen roller 401 . 
[0031 ] I n another case, the thermally-active adhesive 
masses G2 on the periphery of the platen roller 401 are 
molten by repeated heating by the heat generating re- 
sistance 602, thus exhibiting a strong adhesive force. 
Accordingly, some of the adhesive masses G2 are ad- 
hered to a front surface of the subsequent heat-sensitive 
self-adhesive label R, contaminating the printable sur- 
face thereof. 

[0032] Furthermore, there exists a problem that the 
peripheral surface of the platen roller 401 is deteriorated 
in smoothness due to the adherence of multiple ther- 
mally-active adhesive masses G2 and hence, the sub- 
sequent heat-sensitive self-adhesive label R cannot be 
uniformly heated, thus failing to exhibit a sufficient ad- 
hesive force. 

[0033] In still another problem, some of the thermally- 
active adhesive masses G2 on the periphery of the plat- 
en roller 401 are re-adhered to the protective layer 604 
on a side where the heat-sensitive self-adhesive label 
R is inserted, thus forming a deposition G3 thereon. The 
deposition G3 is gradually accumulated to a degree that 
the insertion of the subsequent heat-sensitive self-ad- 
hesive label R is blocked. 

[0034] The insertion failure of the heat-sensitive self- 
adhesive label R associated with the deposition G3 re- 
sults in a long idling of the platen roller 401 . This increas- 
es load on a drive motor for the platen roller 401 , accel- 
erating the deterioration of the motor. Furthermore, 
since the heat from the heat generating resistance 602 
is not absorbed by the heat-sensitive self-adhesive label 
R, thermal load is increased to shorten the service life 
of the heat generating resistance 602. 
[0035] The aforementioned problems are encoun- 
tered not only by the thermal head of the thermal acti- 
vation unit but also by the printing thermal head 100. 
[0036] The invention has been contrived to solve the 
above problems and has an object to provide a thermal 
head capable of preventing the adherence of a thermally 
active component, a thermal activation device for ther- 
mally active sheet employing the thermal head, and a 
printer assembly employing the thermal activation de- 
vice. 

[0037] For achieving the above objects, a thermal 
head (H) according to the invention comprises a heat 
storage layer (glaze layer 2) formed on a heat releasing 
substrate (ceramic substrate 1), a plurality of heat gen- 
erating resistances (3) and electrodes (4a, 4b) for power 
supply to the individual heat generating resistances 
formed on the heat storage layer thereby forming an ar- 
ray of heat generating elements, and a protective layer 



(7) covering the top surfaces of these parts; and applies 
thermal activation energy to a print medium (heat-sen- 
sitive self-adhesive label R) including a thermally active 
component by supplying power to the heat-generating 

5 element array; the thermal head characterized in that 
two substantially parallel lines of anti-adherence layers 
against thermally-active-component (8a, 8b) are formed 
on the protective layer as sandwiching a protective layer 
portion directly above the heat-generating element ar- 

10 ray. 

[0038] Thus, the thermally active component activat- 
ed by receiving the thermal energy from the heat-gen- 
erating element array is discharged from the portion di- 
rectly above the heat-generating element array onto the 

15 anti-adherence layer against thermally-active-compo- 
nent so as to be prevented from forming the deposition. 
Accordingly, the problem associated with the thermally 
active component dwelling on the portion directly above 
the heat-generating element array can be obviated. 

20 This, therefore, prevents the scorched fixing of the ther- 
mally active component onto the protective layer, which 
is encountered in the prior art. Hence, the drawback of 
decreased thermal conductivity to the print medium in- 
cluding the thermally active component can be avoided. 

25 [0039] Further, the anti-adherence layer against ther- 
mally-active-component may comprise a resin layer of 
low su rf ace energy. Thus, the adherence of the thermal- 
ly active component is effectively prevented by the resin 
layer of low surface energy which exhibits, for example, 

30 water or oil repellency. Further, the resi n layer of low sur- 
face energy may have a pencil hardness in the range of 
2B to 5B. This provides a more effective prevention of 
the adherence of the thermally active component be- 
cause wheneverthe print medium including the thermal- 

35 ty active component is inserted between the thermal 
head and the platen roller, the print medium contacts the 
resin layer to polish the surface of the resin layer, there- 
by constantly exposing a new surface of the resin layer. 
[0040] Further, the resin layer of low surface energy 

40 may comprise a silicone resin or fluorine resin. This 
leads to an easy formation of the resin layer of low sur- 
face energy. 

[0041] Further, the resin layer of low surface energy 
may comprise a fluorine resin layer containing a minor 

45 amount of powder of Si-based, Tl-based orTa-based ox- 
ide or nitride film or complex film of these compounds. 
This leads to a resin layer featuring high water or oil re- 
pellency and enhanced film strength. 
[0042] Further, the resin layer of low surface energy 

so may comprise a fluorine resin containing a minor 
amount of metal element or carbon. This leads to the 
formation of a resin layer featuring high water or oil re- 
pellency, conductivity and resistance to electrostatic de- 
struction. 

55 [0043] Further, the anti-adherence layer against ther- 
mally-active-component may be composed to satisfy a 
relation T^W/100 where T denotes a thickness of the 
anti-adherence layer against thermally-actrve-compo- 
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nent, and W denotes a gap between two lines of anti- 
adherence layers against thermally-active-component. 
This ensures adequate surface contact between the an- 
ti-adherence layer against thermally-active-component 
and the print medium such that the surface of the resin 
layer is efficiently polished for more effective prevention 
of the adherence of the thermally active component. 
[0044] Further, the two lines of anti-adherence layers 
against thermally-active-component may be tapered at 
opposite faces thereof. This provides an increased con- 
tact surface between the anti-adherence layer against 
thermally-active-component and the print medium such 
that the surface of the resin layer is efficiently polished 
for more effective prevention of the adherence of the 
thermally active component. 

[0045] Further, in a case where the heat-generating 
element array has a convex or mesa-like section, the 
anti-adherence layer against thermally-active-compo- 
nent may be formed in a manner that a top surface of 
the anti-adherence layer is lower than a surface directly 
above the heat-generating element array. This permits 
the use of a simple procedure for forming the anti-ad- 
herence layer against mermally-active-component, ne- 
gating the need for film thickness control taken when the 
anti-adherence layer against thermally-active-compo- 
nent is formed by coating a liquid material. 
[0046] Further, the anti-adherence layer against ther- 
mally-active-component may be formed by applying a 
liquid resin material onto the protective layer. Thus, the 
anti-adherence layer against thermally-active-compo- 
nent can be readily formed from the liquid resinmaterial 
by, for example, screen printing, dip coating, spray coat- 
ing, brush coating or the like. 

[0047] Further, the anti-adherence layer against ther- 
mally-active-component may be affixed to the protective 
layer via an adhesive layer. This provides a mode 
wherein a sheet-like body previously formed with the an- 
ti-adherence layer against thermally-active-component 
is provided with the adhesive layer at a back side there- 
of, such that the anti-adherence layer against thermally- 
active-component may be readily mounted to place by 
affixing the sheet-like body. This also facilitates the re- 
placement of the anti-adherence layer against thermal- 
ly-active-component when the anti-adherence layer is 
worn or damaged. 

[0048] A thermal activation device for thermally active 
sheet according to another aspect of the invention at 
least comprises activating heating means for activating 
by heating a thermally active layer of a thermally active 
sheet formed with the thermally active layer at least on 
one side of a sheet-like substrate thereof; conveyance 
means for conveying the thermally active sheet in a pre- 
determined direction; and pressure means for pressing 
the thermally active sheet against the activating heating 
means, the device characteriz ed in that the above ther- 
mal head is employed as the activating heating means. 
[0049] This ensures that the adherence of the ther- 
mally active component to the thermal head is effective- 



ly prevented and hence, the thermal activation device 
for thermally active sheet featuring high therma I conduc- 
tivity to the print medium is provided. 
[0050] A printer assembly according to another as- 
5 pect of the invention comprises the above thermal acti- 
vation device for thermally active sheet. Thus is provid- 
ed the printer assembly always capable of thermally ac- 
tivating the printed print medium with good thermal con- 
ductivity. 

10 [0051] Further, the printer assembly is characterized 
in that the thermally active sheet may be formed with a 
heat-sensitive color developing layer, and that the 
above thermal head may be employed as thermal acti- 
vation means for the heat-sensitive color developing 

15 layer. This ensures that the print medium is always ther- 
mally activated with good thermal conductivity while a 
component of the heat-sensitive color developing layer 
is prevented from adhering to the surface of the thermal 
head. Hence, favorable printing results can be obtained. 

20 [0052] Embodiments of the invention will now be de- 
scribed by way of further example only and with refer- 
ence to the accompanying drawings, in which: 

Fig. 1 is a plan view showing an arrangement of a 
25 thermal head according to a first embodiment of the 
invention; 

Fig. 2 is a sectional view taken on the line A-A for 
showing the arrangement of the thermal head ac- 
cording to the first embodiment; 
30 Fig. 3 is a schematic diagram showing an arrange- 
ment of a thermal activation device employing the 
thermal head according to the first embodiment; 
Fig. 4 is a sectional view showing an arrangement 
of a thermal head according to a second embodi- 
es ment of the invention. 

Fig. 5 is a sectional view showing an arrangement 
of a thermal head according to a third embodiment 
of the invention; 

Fig. 6 is a sectional view showing an arrangement 
40 of a thermal head according to a fourth embodiment 
of the invention; 

Fig. 7 is a schematic diagram showing an arrange- 
ment of a printer assembly employing the thermal 
head according to the invention; 

45 Fig. 8 is a block diagram showing an arrangement 
of a control unit of the printer assembly; 
Fig. 9 is a schematic diagram showing an arrange- 
ment of a conventional thermal printer assembly; 
Fig. 10 is a sectional view showing an exemplary 

so configuration of a thermally active sheet; 

Fig. 11 is a sectional view showing an arrangement 
of a conventional thermal head; and 
Fig. 12 is a group of diagrams illustrative of states 
of a heat sensitive adhesive and the like adhered to 

55 the conventional thermal head. 

[0053] Fig. 1 is a plan view showing a thermal head 
according to a first embodiment of the invention. Fig. 2 
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is a sectional view of the thermal head taken on the line 
A-A. Fig. 3 is a schematic diagram showing an arrange- 
ment of a thermal activation device employing the ther- 
mal head. 

[0054] Referring to Fig. 2, a reference sign H repre- 
sents the whole body of the thermal head, whereas a 
numeral 1 represents a ceramic substrate as a heat re- 
leasing substrate. 

[0055] A glaze layer 2 as a heat storage layer is 
formed in a thickness of say 60 um on the overall surface 
of the ceramic substrate 1 . The glaze layer 2 may be 
formed by, for example, printing a glass paste and bak- 
ing the glass paste at predetermined temperatures (e. 
g., about 1300 to 1500°C). 

[0056] A heat generating resistance 3, such as of Ta- 
Si0 2 , is formed on the glaze layer 2 by laminating a Ta- 
Si0 2 film by sputtering or the like and processing the 
resultant film into a predetermined pattern by the pho- 
tolithography technique. Also formed on the glaze layer 
2 is an IC portion 5 for controlling power supply to the 
heat generating resistance 3. A sealing portion 6, such 
as of a resin, is laid over the IC portion for protection. 
[0057] On the heat generating resistance 3, elec- 
trodes 4a, 4b are formed by, for example, laminating a 
layer of Al, Cu, Au or the like in a thickness of about 2 
urn and processing the layer into respective predeter- 
mined patterns by the photolithography technique. The 
power is supplied to the heat generating resistance 3 
via the electrodes 4a, 4b under the control of the IC por- 
tion 5. 

[0058] A protective layer 7 of hard ceramics, such as 
Si-O-N, or Si-AI-O-N, is overlaid on the electrodes 4a, 
4b and heat generating resistance 3 by sputtering or the 
like in order to prevent the oxidization or wear of the 
electrodes 4a, 4b and heat generating resistance 3. 
[0059] On the protective layer 7, there are provided 
two substantially parallel lines of anti-adherence layers 
against thermally-active-component 8a, 8b, which 
sandwich therebetween a protective layer portion direct- 
ly above the heat generating resistance 3. The anti-ad- 
herence layers against thermally-active-component 8a, 
8b include a resin layer of low surface energy which is 
capable of exhibiting water or oil repel lency. Specifically, 
the anti-adherence layer may include a silicone resin; a 
fluorine resin; a fluorine resin layer containing a minor 
amount of powder of Si-based, Ti-based or Ta-based ox- 
ide or nitride film or complex film of these compounds; 
or a fluorine resin containing a minor amount of metal 
element or carbon. 

[0060] A method for forming the anti-adherence lay- 
ers against thermally-active-component 8a, 8b based 
on any of the above resins is not particularly limited. The 
anti-adherence layer may be formed from a liquid ma- 
terial using any of the processes such as screen print- 
ing, dip coating, spray coating and brush coating. In this 
process, it is desirable to apply a masking tape or mask- 
ing plate to a protective layer portion 7a representing 
the portion directly above the heat generating resistance 



3 for preventing the resin from adhering to the protective 
layer portion. 

[0061 ] Alternatively, the anti-adherence layer against 
thermally-active-component 8a, 8b may be formed by 

5 the steps of coating the resin on the overall surface of 
the protective layer 7 and removing an unrequired por- 
tion by mechanical etching or chemical etching tech- 
nique with required portions covered by a masking tape, 
masking plate or photoresist agent. In this case, the res- 

10 in layer may be tacked by drying or the like prior to the 
etching process or the like. 

[0062] Any of the drying processes including heat cur- 
ing, UV-curing, chemical reaction such as with an agent, 
water, oxygen or the like, and drying through evapora- 

15 tion of a contained agent may be adopted depending 
upon the properties of the used resin. 
[0063] In the case of poor adhesiveness between the 
surface of the protective layer 7 and the resin material, 
an intermediate layer (primer) of excellent adhesive- 

20 ness may be interposed , or otherwise, the surface of the 
protective layer 7 may be increased in surface rough- 
ness by mechanical or chemical polishing, thereby 
achieving improved adhesiveness to the resin material. 
[0064] It is preferred that the anti-adherence layer 

25 against themrialry-active-component 8a, 8b has a pencil 
hardness in the range of 2B to 5B, although such a hard- 
ness may vary depending upon the type of the heat-sen- 
sitive self-adhesive label Rasa print medium including 
the thermally active component. The hardness can be 

30 controlled by way of the type and amount of an additive 
used in the resin, for example. 

[0065] In a thermal activation device A1 0 including the 
thermal head H as shown in Fig. 3, the adherence of the 
thermally active component to the thermal head H may 

35 be more effectively prevented by limiting the hardness 
of the anti-adherence layers against thermally-active- 
component 8a, 8b in this range, because whenever the 
heat-sensitive self-adhesive label R is inserted between 
the thermal head H and a platen roller 41 , the heat-sen- 

40 sitive self-adhesive label R contacts the su rf aces of the 
anti-adherence layers against thermal ly-actrve-compo- 
nent 8a, 8b to polish the surfaces thereof, thereby con- 
stantly exposing new surfaces of the anti-adherence 
layers 8a, 8b. 

45 [Q066] It is preferred that the anti-adherence layers 
against thermally-active-component 8a, 8b have a thick- 
ness satisfying a relation T^W/1 00 where T denotes a 
thickness of the anti-adherence layers 8a, 8b, and W 
denotes a gap between the two lines of anti-adherence 

so layers 8a, 8b. This relation ensures adequate contact 
between the anti-adherence layers against thermally- 
active-component 8a, 8b and the heat-sensitive self -ad- 
hesive label R, whereby the surfaces of the anti-adher- 
ence layers 8a, 8b are efficiently polished for more ef- 

55 fective prevention of the adherence of the thermally ac- 
tive component. 

[0067] Referring to Fig. 3, the molten mass of ther- 
mally active component K1 dwelling at place between 
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the thermal head H and the platen roller 41 adheres to 
a backside of the individual heat-sensitive self-adhesive 
labels R sequentially delivered thereto so as to be dis- 
charged onto the anti-adherence layer 8b. The dis- 
charged molten mass is cooled to solidify, thus forming 
granular residues, such as represented by a sign G, 
which, unlike those encountered by the prior art, are pre- 
vented from being rigidly fixed to the anti-adherence lay- 
er 8b by virtue of the water or oil repellency thereof. 
When the thermal activation device A10 is at rest, there- 
fore, the granular residues G may be readily removed 
by lightly wiping the surface of the anti-adherence layer 
against thermalfy-active-component 8b using cloth or 
the like. 

[0088] In this manner, the solidified thermally active 
component can be prevented from accumulating on the 
surface of the anti-adherence layer against thermally- 
active-component 8b, so that the molten mass of ther- 
mally active component K1 dwelling at place between 
the thermal head H and the platen roller 41 can be fully 
discharged to the anti-adherence layer 8b. In contrast 
to the prior art, therefore, the occurrence of the following 
state (the scorchedfy fixed state of the component, for 
instance) can be obviated. That is, the molten mass of 
thermally active component K1 between the thermal 
head H and the platen roller 41 is subject to the thermal 
energy for long hours so as to be transformed into chem- 
ically changed or carbonized substances which are rig- 
idly fixed to the surface portion of the protective layer 7 
that is directly above the heat generating resistance 3. 
[0069] The arrangement of the thermal head H is not 
limited to the embodiment shown in Figs. 1 and 2. For 
instance, a thermal head H100 according to a second 
embodiment of the invention, as shown in Fig. 4, illus- 
trates an arrangement wherein anti-adherence layers 
against thermalry-actrve-component 704a, 704b are ta- 
pered at opposite faces 704a 1 , 70451 thereof. 
[0070] Referring to the sectional view of Fig. 4, a con- 
vex glaze layer 700 as the heat storage layer is laminat- 
ed in a predetermined thickness on the ceramic sub- 
strate 1 . Atop the glaze layer 700, a layer such as of Ta- 
Si0 2 is overlaid by sputtering and processed using the 
photolithography technique, thereby forming a heat 
generating resistance 702 of a predetermined pattern. 
[0071 ] Over the ceramic substrate 1 , glaze layer 700 
and heat generating resistance 702, an electrode 701 
of a predetermined pattern is formed by laminating a lay- 
er of Al , Cu, Au or the like in a thickness of about 2 um 
by sputtering and processing the resultant layer using 
the photolithography technique. 
[0072] A protective layer 703 of hard ceramics such 
as Si-O-N or Si-AI-O-N is laminated on the electrode 701 
and the heat generating resistance 702 by sputtering or 
the like for the purpose of preventing the oxidization or 
wear of the electrode 701 and heat generating resist- 
ance 702. 

[0073] On the protective layer 703, the two lines of 
anti-adherence layers against thermally-active-compo- 



nent 704a, 704b are formed in substantially parallel re- 
lation as sandwiching therebetween a protective layer 
portion directly above the heat generating resistance 
702 and glaze layer 700. In addition, the opposite faces 

5 704a1 , 704b1 of the anti-adherence layers against ther- 
mally-active-component 704a, 704b are tapered at a ta- 
per angle (6) of say 45 degrees. 
[0074] Such tapers may be formed by any of the 
known techniques. In a case where the anti-adherence 

10 layers against thermalfy-active-component 704a, 704b 
are formed by screen printing using a liquid resin, for 
example, the opposite faces may be allowed to incline 
naturally into the tapered structure by reducing the vis- 
cosity of the liquid resin or using slower curing condi- 

15 tions. 

[0075] Alternatively, the formation of the anti-adhe- 
sive layers against thermally-active-component 704a, 
704b may be carried out in two steps including forming 
an under layer using a resin of higher viscosity and form- 

20 ing an upper layer using a resin of lower viscosity, there- 
by allowing the opposite faces to incline naturally into 
the tapered structure. In another approach, the tapered 
structure may be formed by coating the resin by screen 
printing or brush coating, followed by etching the oppo- 

25 site faces by mechanical etching or chemical etching. 
[0076] An increased contact surface between the an- 
ti-adhesive layers against thermally-active-component 
704a, 704b and the heat-sensitive self-adhesive label R 
can be attained by tapering the opposite faces 704a 1 , 

30 704b1 of the anti-adherence layers 704a, 704b. This 
provides an efficient polishing of the surfaces of the anti- 
adherence layers against thermally-active-component 
704a, 704b for more effective prevention of the adher- 
ence of the thermally active component. 

35 [0077] Fig. 5 illustrates a thermal head H200 accord- 
ing to a third embodiment of the invention. The thermal 
head H200 according to the third embodiment has an 
arrangement wherein surfaces of anti-adherence layers 
against thermal ry-active-component 804a, 804b are at 

40 a lower level than a surface portion 803a directly above 
a heat generating resistance 802. 
[0078] Referring to the sectional view of Fig. 5, a con- 
vex or mesa-like glaze layer 800 as the heat storage 
layer is laminated in a predetermined thickness on the 

45 ceramic substrate 1 . Atop the glaze layer 800, the heat 
generating resistance 802 such as of Ta-Si0 2 is formed 
by laminating the Ta-Si0 2 layer by sputtering or the like, 
followed by processing the layer into a predetermined 
pattern using the photolithography technique. 

so [0079] Over the ceramic substrate 1 , glaze layer 800 
and heat generating resistance 802, an electrode 801 
of a predetermined pattern is formed by laminating a lay- 
er of Al, Cu, Au or the like in a thickness of about 2 pm 
by sputtering or the like, followed by processing the re- 

55 sultant layer using the photolithography technique. 
[0080] The protective layer 803 of hard ceramics such 
as Si-O-N or Si-AI-O-N is laminated onto the electrode 
801 and heat generating resistance 802 by sputtering 
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or the like for the purpose of preventing the oxidization 
or wear of the electrode 801 and heat generating resist- 
ance 802. 

[0081] On the protective layer 803, two substantially 
parallel lines of anti-adherence layers against thermally- 
active-component 804a, 804b are so formed as to be 
positioned at a lower level than the surface portion 803a 
directly above the heat generating resistance 802. The 
formation of the anti-adherence layers against thermal- 
ly-active-component 804a, 804b is not particularly lim- 
ited, and may be formed from a liquid resin using any of 
the processes such as screen printing, dipcoating, spray 
coating and brush coating. Such a process provides the 
anti-adherence layers against thermally-active-cornpo- 
nent 804a, 804b having a thickness of say 1 0 um or less. 
[0082] This negates the need for film thickness control 
taken when the anti-adherence layers against thermal- 
ly-active-component 804a, 804b are formed by coating 
a liquid material. Hence, a simple procedure may be tak- 
en to form the anti-adherence layers against thenmally- 
active-component 804a, 804b. 
[0083] Although the aforementioned first to third em- 
bodiments illustrate the case where the anti-adherence 
layers against thermally-active-component are directty 
formed on the protective layer by coating or printing the 
liquid resin, the method for forming the anti-adherence 
layers against theiroaJry-actrve-component is not limited 
to this. 

[0084] For instance, a thermal head H300 according 
to a fourth embodiment of the invention, as shown in 
Fig. 6, is adapted to prevent the adherence of the ther- 
mally active component by way of a seal-like anti-adher- 
ence member against thermally-active-component N af- 
fixed to the surface of the protective layer 7, the anti- 
adherence member N including an anti-adherence layer 
against thermal ly-active-component 900 formed on a 
self-adhesive sheet 901 . 

[0085] In this case, a worn or damaged anti-adher- 
ence layer against themnally-active-component 900 
may be readily serviced by peeling off the old anti-ad- 
herence member against thermally-active-component 
N and affixing a new one. Hence, the thermal head is 
improved in convenience characteristic thereof. 
[0086] The aforementioned Fig. 3 illustrates the ex- 
ample where the thermal head H according to the em- 
bodiment is applied to the thermal activation device A10. 
However, the application of the thermal head H is not 
limited to this and the thermal head H is also applicable 
to a thermal printer assembly. Hereinafter, description 
will be made on a printer assembly. 
[0087] Fig. 7 schematically shows an arrangement of 
a printer assembly M which applies the thermal head H 
to a thermal printer unit and a thermal activation unit. 
[0088] Referring to Fig. 7, a reference sign P1 repre- 
sents a thermal printer unit, a sign C1 representing a 
cutter unit, a sign Al representing a thermal activation 
unit as the thermal activation device, the sign R repre- 
senting the heat-sensitive self-adhesive label as a ther- 



mally active sheet (print medium) wound into a roll. The 
thermal printer unit P1 includes a printing thermal head 
H1 for printing operation having substantially the same 
arrangement as the aforementioned thermal head H; a 

5 platen roller 11 pressed against the printing thermal 
head H1; and an unillustrated drive system for rotating 
the platen roller 11 (including, for example, a first step- 
ping motor and a gear array). 
[0089] The platen roller 11 is rotated in the direction 

io D1 (clockwise) as seen in Fig. 7 thereby paying out the 
heat-sensitive self-adhesive label R, which is subjected 
to thermal printing and discharged in the direction D2 
(rightward). The platen roller 11 includes unillustrated 
pressure means (such as a helical spring or plate spring) 

15 a resilient force of which acts to bias the platen roller 1 1 
surface against the printing thermal head H1 . 
[0090] A heat generating resistance employed by the 
printing thermal head H1 of the embodiment includes a 
plurality of relatively small resistance elements ar- 

20 ranged along a width of the head such as to permit dot 
printing. On the other hand, the heat-sensitive self-ad- 
hesive label R has the arrangement as shown in Fig. 10, 
for example. As required, a heat insulating layer may be 
formed on a base paper 500. 

25 [Q091 ] The printer assembly of the embodiment oper- 
ates the printing thermal head H1 and printing platen 
roller 11 according to a print signal from a control unit 
1500, to be described hereinlater, thereby effecting a 
desired printing on the thermal coat layer 501 of the 

30 heat-sensitive self-adhesive label R. 

[0092] The cutter unit C1 serves to cut the heat-sen- 
sitive self-adhesive label R in a suitable length, the heat- 
sensitive adhesive label thermally printed by the thermal 
printer unit P1 . The cutter unit C1 includes a movable 

35 blade 20 operated by a drive source (not shown) such 
as an electric motor, and a fixed blade 21 and the like. 
An unillustrated cutter driving portion 20A for the mov- 
able blade 20 is operated at a predetermined timing un- 
der control of the control unit 1500 described later. 

40 [0093] The thermal activation unit AJ is rotated by an 
unillustrated drive source, for example, and includes an 
insertion roller 30 and a discharge roller 31 for insertion 
and discharge of the cut heat-sensitive self-adhesive la- 
bel R; a thermally-activating thermal head H2 inter- 

45 posed between the insertion roller 30 and discharge roll- 
er 31 and having the same arrangement as the afore- 
mentioned thermal head H; andthethermalry-activating 
platen roller 41 pressed against the thermally-activating 
thermal head H2. The thermally-activating platen roller 

50 41 includes a drive system (including a stepping motor 
and gear array, for example), which rotates the platen 
roller 41 in the direction D4 (the counterclockwise direc- 
tion as seen in Fig. 7) so that the heat-sensitive adhesive 
label R is conveyed in the direction D6 (the rightward 

55 direction as seen in Fig. 7) by the insertion roller 30 and 
discharge roller 31 rotated in the respective directions 
D3 and D5. The thermally-activating platen roller 41 is 
formed of, for example, a hard rubber or the like. 
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[0094] Referring to Fig . 7, the reference sign S repre- 
sents a heat-sensitive self-adhesive label detection sen- 
sor as thermally-active-sheet detection means for sens- 
ing a position of the heat-sensitive self-adhesive label 
R. The sensor includes a photo sensor, micro switch or 
the tike. 

[0095] It is noted that any one of the thermal heads 
having the arrangements shown in Figs. 4 to 6 may be 
used in place of the thermal head H as the printing ther- 
mal head H1 and the thermally-activating thermal head 
H2. 

[0096] As shown in Fig. 8, the control unit 1 500 of the 
thermal printer assembly includes a one-chip microcom- 
puter 1000 for governing the control unit; a ROM 1010 
for storing a control program executed by the microcom- 
puter 1 000; a RAM 1 020 for storing a variety of print for- 
mats and the like; an operation portion 1030 for input- 
ting, defining or retrieving printing data, print format data 
and the like; a display portion 1040 including a liquid 
crystal display panel for displaying the printing data and 
the like; and an interface 1 050 responsible for data input 
or output between the control unit and the drive unit. 
[0097] The interface 1 050 is connected with the print- 
ing thermal head H1 of the printer unit P1 , the thermally- 
activating thermal head H2 of the thermal activation unit 
Al, the cutter driving portion 20A of the cutter unit C1 , 
first to third stepping motors M1 to M3, and the heat- 
sensitive self-adhesive label detection sensor S. 
[0098] When the thermal printer assembly is brought 
into operation under the control of the control unit 1 500, 
the thermal printer unit P1 first thermally prints on the 
printable surface (thermal coat layer 501) of the heat- 
sensitive self-adhesive label R. 
[0099] At th is time, by virtue of the arrangement of the 
printing thermal head H1 shown in Figs. 1 and 2 and the 
characteristics of the anti-adherence layers against 
thermalfy-active-component 8a and 8b, the printing 
thermal head H1 is always capable of thermally activat- 
ing the heat-sensitive self-adhesive label R with good 
thermal conductivity, without suffering the adherence of 
the component of the heat-sensitive color developing 
layer (the colored print layer 502) to the surface of the 
protective layer 7 of the thermal head H1 . Thus, favora- 
ble printing results can be obtained. 
[0100] Subsequently, the heat-sensitive self-adhe- 
sive label R is delivered by the rotating printing platen 
roller 11 to the cutter unit C1 , where the serf-adhesive 
label R is cut in a predetermined length by the movable 
blade 20 operated by the cutter driving portion 20A at a 
predetermined timing. 

[0101] Subsequently, the heat-sensitive self-adhe- 
sive label R thus cut is introduced into the thermal acti- 
vation unit A1 by the insertion roller 30 of the thermal 
activation unit A1 and then applied with the thermal en- 
ergy by the thermally-activating thermal head H2 and 
thermally-activating platen roller 41 operated at a pre- 
determined timing. Thus, the thermally-active adhesive 
layer K of the heat-sensitive self-adhesive label R is ac- 



tivated to develop the adhesive force. 
[0102] In this process, the molten mass of thermally 
active component K1 dwells at place between the ther- 
mally-activating thermal head H2 and platen roller 41 , 

5 and adheres to the individual back sides of the heat- 
sensitive self-adhesive labels R delivered thereto one 
after another, so as to be discharged onto the anti-ad- 
herence layer against thermally-active-component 8b. 
The molten mass is cooled to solidify into, for example, 

io the granular residues represented by the sign G, as 
shown in Fig. 3. In contrast to the prior art suffering the 
rigid adherence of the residues, the water or oil repel- 
lency of the anti-adherence layer against thermally-ac- 
tive-component 8b eliminates the rigid adherence of the 

15 granular residues to the anti-adherence layer surface. 
When the thermal activation unit A1 is at rest, therefore, 
the granular residues G can be readily removed by light- 
ly wiping the surface of the anti-adherence layer against 
thermally-active-component 8b using cloth or the like. 

20 [01 03] As described above, the solid mass of thermal- 
ly active component is prevented from accumulating on 
the surface of the anti-adherence layer against thermal- 
ry-active-component 8b and hence, the molten mass of 
thermally active component K1 dwelling at place be- 

25 tween the thermally-activating thermal head H2 and 
platen roller 41 can be fully discharged onto the anti- 
adherence layer against mermalty-active-component 
8b. In contrast to the prior art, therefore, the occurrence 
of the following state (the scorchedly fixed state of the 

30 component, for instance) can be obviated. That is, the 
molten mass of thermally active component K1 between 
the thermally-activating thermal head H and platen roller 
41 is subject to the thermal energy for long hours so as 
to be transformed into chemically changed or carbon- 

35 ized substances which are rigidly fixed to the surface 
portion of the protective layer 7 that is directly above the 
heat generating resistance 3. 

[01 04] Although the invention accomplished by the in- 
ventors has been specifically described with reference 
^0 to the embodiments thereof, it is to be understood that 
the invention is not limited to the foregoing embodiments 
but various changes and modifications may be made 
thereto within the scope of the invention. 
[01 05] For instance, in addition to the aforementioned 
45 components of the anti-adherence layer against ther- 
mally-active-component, organic materials containing a 
minor amount of powder of SiAION (SIALON), Si0 2 , 
SiC, Si-N, TiC, Ti-C, Ti0 2 , C (including diamond), Zr, ZrN 
or the like are also usable. 
so [01 06] As mentioned supra, the thermal head accord- 
ing to the invention is arranged such that the heat stor- 
age layer is formed on the heat releasing substrate, that 
the array of heat generating elements is formed on the 
heat storage layer and includes the plural heat generat- 
es ing resistances and electrodes for power supply to the 
individual heat generating resistances, that the protec- 
tive layer covers the top surfaces of these parts, and 
that the two substantially parallel lines of anti-adherence 
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layers against thermal ly-active-component are formed 
on the protective layer as sandwiching therebetween 
the protective layer portion directly above the heat-gen- 
erating element array. Therefore, the thermally active 
component activated by the thermal energy from the s 
heat-generating element array is discharged from the 
protective layer portion directly above the heat generat- 
ing element array onto the anti-adherence layer against 
thermalry-active-component, thus prevented from 
dwelling at place directly above the heat generating el- 10 
ement array. This leads to the prevention of the 
scorched fixing of the dwelling mass of thermally active 
component onto the protective layer, which is encoun- 
tered in the prior art. Hence, the problem associated with 
the decreased thermal conductivity to the print medium 15 
including the thermally active component is effectively 
obviated. 



Claims 20 

1 . A thermal head applying thermal activation energy 
to a print medium including a thermally active com- 
ponent by supplying power, comprising: 

25 

a heat releasing substrate releasing a heat, 
a heat storage layer formed on the heat releas- 
ing substrate, 

an array of heat generating elements formed on 
the heat storage layer and including a plurality 30 
of heat generating resistances and electrodes 
supplying power to the individual heat generat- 
ing resitances, 

a protective layer covering the top surfaces of 
the array of heat generating elements, and 35 
an anti-adherence layer against thermally-ac- 
tive-component formed on the protective layer, 

wherein two substantially parallel lines of the 
anti-adherence layer against therma!ly-active-com- *o 
ponent are formed on the protective layer on either 
side of a protective layer portion directly above the 
heat-generating element array. 

2. A thermal head according to claim 1 , wherein the 
anti-adherence layer against thermally-active-com- 
ponent comprises a resin layer of low surface ener- 
gy 

3. A thermal head according to claim 2, wherein the so 
resin layer of low surface energy has a pencil hard- 
ness in the range of 2B to 5B. 

4. A thermal head according to claim 2, wherein the 
resin layer of low surface energy comprises a sili- ss 
cone resin or fluorine resin. 

5. A thermal head according to claim 2, wherein the 



resin layer of low surface energy comprises a fluo- 
rine resin layer containing a minor amount of pow- 
der of Si-based, Ti-based or Ta-based oxide or ni- 
tride film or complex film of these compounds. 

6. A thermal head according to claim 2, wherein the 
resin layer of low surface energy comprises a fluo- 
rine resin containing a minor amount of metal ele- 
ment or carbon. 

7. A thermal head according to claim 1 , wherein the 
anti-adherence layer against thermally-active-com- 
ponent is composed to satisfy a relation: 

T^W/1 00, where T denotes a thickness of the 
anti-adherence layer against thermalry-active-com- 
ponent and W denotes a gap between two lines of 
anti-adherence layers against thermally-active- 
component. 

8. A thermal head according to claim 1 , wherein the 
two lines of anti-adherence layers against thermal- 
ry-active-component are tapered at opposite faces 
thereof. 

9. A thermal head according to claim 1, in a case 
where the heat-generating element array has a con- 
vex or mesa-like section, the anti-adherence layer 
against thermalry-active-component is formed in a 
manner that a top surface of the anti-adherence lay- 
er is lower than a surface directly above the heat- 
generating element array. 

10. A thermal head according to claim 1 , wherein the 
anti-adherence layer against thermalry-active-com- 
ponent is formed by applying a liquid resin material 
onto the protective layer. 

11. A thermal head according to claim 1 , wherein the 
anti-adherence layer against thermal ry-actrve-com- 
ponent is affixed to the protective layer via an ad- 
hesive layer. 

12. A thermal activation device for thermally active 
sheet at least comprising: 

activating heating means for activating by heat- 
ing a thermally active layer of a thermally active 
sheet formed with the thermally active layer at 
least on one side of a sheet-like substrate 
thereof, 

conveyance means for conveying the thermally 
active sheet in a predetermined direction, and 
pressure means for pressing the thermally ac- 
tive sheet against the activating heating means, 

wherein the thermal head according to claim 
1 is employed as the activating heating means. 
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13. A printer assembly comprising the thermal activa- 
tion device for thermally active sheet according to 
claim 12. 

14. A printer assembly according to claim 13, wherein 5 
the thermally active sheet is formed with a heat-sen- 
sitive color developing layer, and the thermal head 
according to claim 1 is employed as the thermal ac- 
tivation means for the heat-sensitive color develop- 
ing layer. 10 
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